Abstract
Introduction

30
The increasing prevalence of extended spectrum beta-lactamases (ESBL) 31 enterobacteriaceae, made carbapenem a preferred drug for treatment that results in the 32 emergence of carbapenem-resistant Enterobacteriaceae (CRE) that has become a formidable 33 threat to public health(28). Beside limiting treatment option, infections due to CRE are 34 associated with higher morbidity and mortality rates (3, 23) . Higher mortality rates due to 35 carbapenemase-producing enterobacteriacea (CPE) are multifactorial such as underlying 36 diseases, lack of effective antimicrobials therapy and delay in starting effective antimicrobials 37 (18).
38
The prevalence of CRE in South East Asia was about 2.8% as documented in one 39 study (13) . However, a study in Uganda showed that carbapenamase prevalence was 22.4% 40 by phenotypic test, but slightly higher with the genotypic test which was 28.6% (16).
41
However, there are limited studies regarding incidence of CRE genotype in Malaysia. One 42 study done among 13 isolates of carbapenem-resistant Klebsiella pneumniae (CRKP) in a
43
Malaysia university hospital found that only two, blaNDM1 and blaIMP4 genotypes were 44 detected (11).
45
There are mainly two different mechanisms that are responsible for carbapenem 46 resistance in Enterobacteriaceae which is either ESBL or AmpC enzymes hyper production 47 combined with porin loss or alteration or upregulated efflux pump and or production of 48 carbapenem-hydrolyzing carbapenamases (6, 7, 20, 22, 26) .
49
Carbapenamases are categorized into Ambler molecular classification as follows, the or EDTA (8, 10, 19, 21, 27) .
54
The most important and common cause of carbapenem resistance in CRE is due to 55 plasmid-mediated carbapenamase production (1, 12, 21, 22, 27) 
67
Multiplex real-time PCR has proven its superiority over conventional culture and 68 phenotypic method. A multi-centre evaluation of real-time multiplex PCR for detection of 69 carbapenamase genes showed that the sensitivity and specificity reached 100% and it is a 70 robust, reliable and rapid method for detection of the most prevalent carbapenamases (24).
71
Another study showed that the overall sensitivity and specificity of multiplex PCR assay was 72 99% and 100% respectively (17).
73
Limited studies showed that direct PCR can shorten time of detection of CRE 
77
In a hospital, blood cultures (BCs) are usually collected from septic patients and send 78 before the antibiotic is given. BCs act as a close system, therefore contamination is very 79 unlikely. However, the blood culture bottles contain inhibitors of the PCR that require 80 additional steps to overcome the inhibitors. Sensitivity of the assay to yield the CRE 81 genotypes is highly dependent on the DNA-recovery.
82
Sodiumpolyanetholesulfonate (SPS) that serves as an anti-coagulant in blood culture 83 bottle has become an inhibitor of the PCR as it tends to copurify with DNA (9). Therefore,
84
there are several studies done to prevent PCR inhibition. Our study is very unique as we are 85 able to use the previous methods and apply it with Nucleospin extraction kit. Surprisingly the 86 PCR was not inhibited and we are able to yield the CRE genotypes implicated in the isolates 87 tested.
88
Materials and Methods
89
This method was done to 3 confirmed CRE isolates (blaNDM-1 carbapenamase-90 producing Klebsiella pneumoniae ) labelled as A1, A2 and A3 from previous study. The 91 colonies were then spiked on blood culture bottles (BACTEC TM aerobic Plus) using 10 mls 92 sterile whole blood and incubated in BACTEC machine. After the blood culture bottle gave 93 the 'beep' sound, 100 µl of the positive blood culture specimen was then used for DNA 94 extraction methods.
95
DNA extraction methods
96
Method 5 (M5) DNA extraction methods that were used in previous study were used 97 in this study (25). incubated 10 minutes at room temperature. A total of 600 ml of ultrapure water (Invitrogen) 104 was added followed by 800 ml 99% benzyl alcohol (Reagent Plus H, Sigma-Aldrich, Brondy,
105
Denmark) and mixed. In order to separate the phases, the sample was then centrifuged at 106 20,000 x g for 5 minutes at room temperature. 
Results
132
The results for this experiment was shown in Table 1 below.
133 Table 1 showed the effectiveness of DNA extraction methods, M1 and M2 in recovering 
Discussion
139
This study has its unique feature as we are able to use the method previously 
